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The paper presents analytical review of the literature on the problem of surgical treatment of patients with intradural mi-

gration of intervertebral disc hernias and a clinical case of intradural herniated disc in the lumbar spine. Despite advances in

neuroimaging and modification of methods and surgical techniques, this pathology is rarely diagnosed preoperatively. Its

surgical treatment involves considerable technical difficulties and is associated with high rate of revision operations. The
study material included abstracts of articles from the PubMed database and articles published in The Journal of Borne and
Joint Surgery, Spine, European Spine Journal, and other journals over the past 15 years.
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Intervertebral disc herniation with intra-
dural migration of fragments is a rare
pathology. According to the literature
data, its prevalence varies within 0.2—
2.2 % of the total number of hernias of
all localizations [9, 16]. A total of 39,111
patients with degenerative pathology
of the spine had been consulted at Ya.L.
Tsivyan Research Institute of Traumatol-
ogy and Orthopaedics

in the period of 2007-2015. Surgical
aid for herniated intervertebral discs was
provided to 5,435 patients, 1 (0.02 %)
of whom was diagnosed with intradural
migration of the hernial fragment at L3—
L4 segment.

The first mention of transdural migra-
tion of intervertebral disc herniation dat-
ed 1942 [Cit. according to: 7). Since that,
more than 200 cases of surgical treat-
ment of this degenerative spine pathol-
ogy, including all of its segments, have
been reported in the literature [1, 2, 17].
Despite a rather large number of publica-
tions, each of them describes the series of
problems the authors encountered. First
of all, they include the question of pre-
operative verification of hernias. Intra-
dural localization of the intervertebral
disc fragment is correctly interpreted at
the preoperative stage only in isolated

cases. The second important problem
is the surgeon’s strategy and tactics dur-
ing surgery in case when the morpho-
logical substrate does not correspond to
the data of preoperative diagnostics. The
question arises on the need for intraop-
erative ultrasound examination, myelog-
raphy and revision of the subdural space.

Therefore, despite of modern possi-
bilities of pre- and intraoperative diag-
nostics, underestimation of the possible
intradural localization of the fragment
of intervertebral disc herniation can
cause significant difficulties during sur-
gery and increase the chance of revision
interventions.

Patient Ts., 51 years of age, was admit-
ted from the neurological hospital to the
neurosurgery department Ne 2 of Novosi-
birsk Research Institute of Traumatology
and Orthopaedics on 02.09.2015 with
complaints of moderate pain in the lum-
bar spine, weakness in the legs, impaired
urination. Medical history of the patient
showed that pain in the lumbar spine
and right leg appeared in 2012. Pain
syndrome completely regressed against
conservative treatment conducted by a
neurologist outpatiently. Relapse of pain
in the lumbar spine and right leg was
noted on 17.08.2015. The patient did
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not apply for medical help. Weakness
in the legs increased, urine retention
appeared in 30.08.2015. The patient was
hospitalized at the neurological hospital,
where a herniated L3-14 intervertebral
disk was diagnosed, which caused the
development of caudomedullary syn-
drome. The patient was transferred to
the Research Institute of Traumatology
and Orthopaedics.

Traumatology and orthopedics sta-
tus. Lumbar lordosis is smoothed, para-
vertebral muscle tension is symmetrical,
palpation of interstitial spaces and para-
vertebral points is painful in the lower
lumbar spine.

Neurological status. Leg muscle
strength is reduced: to 0 point for exten-
sors of both feet, to 1 and 0 point for
the flexors of the left and right foort,
respectively, to 4 and 3 points for exten-
sors of the left and right leg, respective-
ly, to 4 points for the right hip flexors,
to 2 points for tibial flexors and for the
flexors of both hips. Leg muscle tone is
low. Knee, Achilles and plantar reflexes
are absent on both sides. Hypesthesia
and anesthesia were noted in the zone
of dermatomes from L2 to S5 on both
sides. Pelvic organ function is disturbed
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Fig.

MRI of the patient Ts., 51 years of
age, with intervertebral disc hernia-
tion at L3-L4 level with transdural
migration of the fragment: a — sagit-
tal plane; b — axial plane

by peripheral type (urine is taken by the
Foley catheter).

The patient underwent MRI of the
lumbar spine (Fig.), which revealed medi-
an hernia at the L3-14 intervertebral disc.

Based on clinical examination and
neuroimaging data, the patient was diag-
nosed with osteochondrosis of the lum-
bar spine with predominant lesion of the
L3-L4 segment, median hernia of the
L3-14 intervertebral disc with left-sided
lateralization, caudomedullary syndrome.

A surgical intervention was performed
2 hours after hospitalization: L3-14 inter-
laminectomy on the left side, resection
of the yellow ligament, the L4 spine was
displaced medially. However, the vol-
ume of the visualized hernial fragment

did not correspond to the volume rep-
resented on the MRI scans. Connector-
tissue adhesions were found between the
ventral surface of the dural sac and the
fibrous ring. A slight outflow of liquor
and appearance of tissue corresponding
macroscopically to the pulpous nucle-
us occurred during meningoradiculosis.
Pulling over the edge of this fragment
showed that its main part is located
intradurally. It was extracted from the
dural sac through a defect on its ventral
surface. There was an abundant outflow
of cerebrospinal fluid with a spinal cord
roots event. The roots are inserted into
the cavity of the dural sac. Repairation
of the defect in the dura mater was not
possible due to its ventral localization.
The plastic surgery was performed using
fibrin glue and subcutaneous fat, after
which the liquorrhea was stopped. The
wound was sutured tightly, layer by layer.

Intradural location of the main part
of the fragment was shown upon pull-
ing the edge of it. The fragment was sep-
arated from the dural sac through the
defect on its ventral surface. An abundant
outflow of cerebrospinal fluid occurred
with eventration of the spinal cord roots.
The roots were inserted into the dural
sac cavity. Suturation of the defect in the
dura mater was not possible due to its
ventral localization. Plastic surgery was
performed using fibrin glue and subcu-
taneous fat, after which the liquorrhea
stopped. The wound was sutured tightly,
layer by layer.

No complications were noted dut-
ing the postoperative period. The patient
was allowed to sit on the second day after
the surgery. His activity was limited to the
existing neurological deficit. The patient
underwent vascular, neurostimulating
therapy, physiotherapy, exercise thera-
py. No regression of neurological deficit
was noted at the Unit of neuro ortho-
paedics. Lower flaccid paraparesis was
preserved, it was more rough in the distal
parts. Peripheral function of the pelvic
organs was disrupted. The patient was
transferred to the rehabilitation depart-
ment on day 7 after surgery.

Follow-up examination after 6
months was not possible since the
patient was a citizen of a different coun-
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try. Interviewing by the phone revealed
regression of the neurological deficit: the
legs became stronger, the patient walked
with the help of a cane. Bladder func-
tions were restored 1 month after surgety.

Discussion

Despite the fact that operable
intervertebral disc hernias are the most
frequent variant among degenerative
spinal lesions, cases with transdural
migration of the fragments are quite
rare. Statistically, 92 % of these cases are
lumbar hernias, 5 % of them are thoracic,
and 3 % are cervical. Intradural migration
of fragments in the thoracic spine
reaches 12-15 % among hernias of this
localization. As for the lumbar spine, the
prevalence distribution for the segments
is the following: 55 % of the cases for L4-
L5 level, 16 % for L3-L4 level, 10 % for
L5-S1 level, and 19 % for L2-L3 and L1-
L2 [0]. This distribution is due to the fact
that anatomical location of the ventral
surface of the dural sac and the posterior
longitudinal ligament is the closest at
the L4-L5 level, and hernia incidence
is the highest [4, 9]. The average age
of the patients with intradural hernias
exceeds the age of the patients with
extradural hernias by about 10 years
and equals 50-00 years of age. These
hernias occur four times more often in
men than in women [8]. According to
our data, intradural migration of the
fragments of intervertebral disc tissues
in hernias of all spinal segments that
have been subjected to surgery is 0.02 %
and equals 0.03 %.among hernias of the
lumbar spine.

The exact pathogenetic mechanism of
intradural migration of the intervertebral
hernia fragment has not been definitively
determined yet. There are a number of
hypotheses based on clinical observa-
tions and studies of cadaveric material
[4, 9]. The most common theory is the
formation of connective tissue adhe-
sions between the ventral surface of the
dural sac and the posterior sections of
the fibrous ring, which are formed after
precursory inflammatory processes in the
epidural space at the level of degenerat-
ed intervertebral disc. Such changes can
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result in violation of the strength and
elastic properties of the dura mater [14].
Other predisposing causes of intradural
migration of the disc tissue are precur-
sory surgeries, trauma, congenital steno-
sis of the spinal canal, abnormalities of
the dura mater, congenital fusion of the
dura mater and posterior longitudinal
ligament [8, 11, 16, 22]. In our observa-
tion case, the patient had epidural fibro-
sis, which had probably developed after
discoradic conflict, which was registered
in the patient’s medical history.

Clinical manifestations of intradural
hernias are usually more severe than in
case of extradural hernias. This pathol-
ogy of intervertebral discs leads to the
development of paraparesis of varying
severity, tetraparesis, and Brown-Sequard
syndrome caused by compression isch-
emic myelopathy in almost all patients
with cervical and thoracic localization [5,
19]. In case of transural migration of the
hernial fragment at the lumbar spine, the
compressive clinical symptoms are simi-
lar to those in the extradural localization.
However, the incidence of rough mani-
festations in the form of caudomedullary
syndrome is much higher and reaches
00% while, on the contrary, it reaches
0.5-1 % in typical hernias [8, 9, 13, 21,
24]. There are still no clearly indicated
causes of the high incidence of rough
clinical manifestations of these hernias.
The fragment migrating into the intra-
dural space is assumed to have significant
kinetic energy, which causes mechani-
cal damage to the vascular-neural for-
mations. Another theory is based on the
release of the pulpous nucleus of chemi-
cal compunds by the tissue that have a
toxic effect on the spinal cord roots [9).
Therefore, possible intradural localiza-
tion of the hernia should be taken into
account when dealing with such clinical
manifestations caused by intervertebral
hernia at the lumbar spine.

Despite the use of high-quality neuro-
imaging devices, preoperative diagnosis
of the discussed pathology in most cases
cannot indicate the location of the inter-
vertebral disc fragment relative to the
dura mater. Generally, transdural migra-
tion of the hernial sequestrum is deter-

mined intraoperatively, which dictates
the need for correction of surgical tactics
[9]. Intradural hernial fragment can be
suspected by the presence of gas bub-
bles within the dural sac on a CT scan
[10]. According to MRI data, transdural
migration of disc tissue can be indicated
by its adherence to the posterior wall of
the spinal canal, thickened cuff of the
spinal cord, the hawk’s beak symptom
(a pointed hernia consisting of dense
closing plates) [6, 15]. Mut et al. [18] in
2001 suggested dividing these hernia into
two types depending on localization of
the sequester inside the dural sac: A the
hernia is located inside the dural sac; B
the hernia is located preganglionically
inside the dural sac in the nerve root cuff.
Intraradicular localization of the herni-
ated disc fragment was first described
in 1984 by Barbera et al. [3]. Afterwards,
there have been 22 cases reported in
the literature [1]. Differential diagnosis
of these hernias is performed alongside
with synovial, perineural, and meningic
Cyst, abscess, benign tumor or hematoma,
as well as excessive nerve root [15, 23].
Intradural localization of herniated
disc fragment often remains unverified
even intraoperatively. This is due to a
number of reasons: the defect is local-
ized on the surface of the dural sac that
is difficult to visualize, its possible scar-
ring by the time of surgery, cranial or
caudal migration of the intradural frag-
ment after examination, which is often
the case in its lumbar localization [7, 20].
These factors cause a high incidence of
revision interventions in these types of
intervertebral hernias. As a result, final
diagnosis of intradural migration of the
fragment of herniated intervertebral disc
can be established only intraoperatively.
A surgeon may face the issue of the
cause of dissonance between visualiza-
tion data and the data of preoperative
MRI when finding a discrepancy between
them during surgery. The absence of
an intervertebral disc fragment can be
caused either by migration of the frag-
ment, including transdural migration, or
by its lysis. In order to exclude the latter
variant, the patient must undergo control
MRI examination on the day before sur-
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gery, which should be necessarily repeat-
ed after surgical intervention in case of
intraoperative discrepancy between the
hernia volume and neuroimaging data
or in the absence of neurological defi-
cit regression after surgery [6]. Surgical
tactics in case of detection of intradural
migration of the fragment is most cas-
es limited to durotomy, removal of her-
nia fragments and plastic surgery of the
defect of the dura mater. Suturing of the
defect on the ventral surface of the dural
sac with dorsal access is impossible in
most cases due to the difficulty of visu-
alization and the small surgical field. If a
detailed inspection of the defect that is
difficult to visualize is necessary, expand
operational access should be expanded,
while sacrificing the stability of the verte-
bral-motor segment [16]. If possible, the
defect should be closed with a special
glue, hemostatic material, auto-muscle or
auto-fat graft [9, 12]. Noncompliance of
these requirements can result in liquor-
rhea, especially at the thoracic and cervi-
cal levels. Choi et al. [6] suggest surgical
intervention from ventral access in the
case of an accurately diagnosed trans-
dural hernia of the intervertebral disc
and argue this tactic with a minimal iat-
rogenic traumatic effect on the dural sac
and, therefore, the roots of the spinal
cord, and the possibility of more reliable
plastic surgery for the dura mater defect.

Conclusion

Intervertebral disc hernias with trans-
dural migration of their fragments are
pathology of the spine that is hard to
verify, even intraoperatively, despite the
available modern high-quality diagnos-
tic methods. Clinical manifestations
are characterized by a high incidence
of severe neurological deficit, regard-
less of severity. Surgical intervention in
this pathology involves a number of dif-
ficulties: determining the type of surgical
access, visualization of the hernial frag-
ment, the need for durotomy, the need
for and the volume of stabilization of the
affected vertebral-motor segment.
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